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(54) TRANSGENIC ANIMAL FOR ALZHEIMER'S DISEASE MODEL 

(57)Abstract: 

PURPOSE: To provide the transgenic animal capable of being utilized for testing the effect of 
a medicine relating to an ability for reducing the characteristic parameters of the Alzheimer's 
disease, such as a /3-protein antibody-resistant reactive substance formed in the brain of an 
animal. 

CONSTITUTION: An Alzheimer's disease model transgenic animal comprises a human being- 
excluding mammalian into each of whose body cells or genital cells a recombined cell 
containing (1) the DNA sequence of a /3-actin promoter, (2) the DNA sequence of a 
cytomegalovirus enhancer, (3) a DNA sequence coding the signal peptide of a human /?- 
amiloid precursor protein, and (4) a DNA sequence coding the C-terminal peptide of the 
human j3-amiloid precursor protein has been inserted, the C-terminal peptide having the 
length of 99-103 amino acid residues. 
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1 

AEflk 

2) 1M h^^/D^;i,XX>A>*th-^DNAE^ 

3) th^75D^f F«BfrHe©'>^;^^ 
F^n-FT* DNAE#I> fc<fctf 

4) tb^-^75D-f Ffl8JB#«a©9 9&^bl 0 

NAE^^^^t^m^-r^m^mAfie^^ # 

1 ®7)Vy)\<i T-S^rJV F 5 >Xyi^7 £ 

Mb. 

BfcKB3] 1) ^-^7^^>^D^-^-C7)DN 
AE#k 

2) *M h^3tfDC7-f;i/XX>A>*-<DDNAiB^ 

3) th^-^75D-fFI9K#ae©9 93S:t5U10 
3 ®C07 5 / H^S^O C *jB^ F & 3 - Ft" * D 

NAgs^j^#tf^t^mt*r^ffi^m^®e^> & 

SB^^F**, 

1) Efl#*2©73/KE*J**rr*, jE*th"<- 

^75 n-f FiKKflcaao^yy f, 30 

2) EMS#3075/REai£3rr** 2 2#|^ 

;w 5 >R#if ji^ 5 >t:*ljlUfcica*^^ F> 

3) E9a#*4075yKEM**-rs* 4 6#ao;t 
U V tK v>lc^&bfc^&#^7^ F> 

4) E^«*»5©73>'»E#l£*rrsiE»fc bl-f 
75D>fH*WWa©^?F, *fctt 

5) EM##6<Z)75yaEWS**r5» 3#I©U^ 

>^7X/^^>ir> 4#ico^^->^a-f v>tC 
f^ fc»ins«*B 1 - 3 ©7 

1) ^-^73n-f FttK#ae»C5R«^?FO* 

2) CAfi*«DWMIfmBTOl4^^ 

3) ^U7«BO«H0/*±tf 

4) s«y>Bfc**aa*©«wswT** n&m 

W*S6] v£XT**M#«l-5©7;ky/Vf 50 



ffl|7- 1 3 2 0 3 3 

BBWOfillfcKW] 
CO O 0 1] 

JEfcffKtt. ^-^73D-f FWBffHa (J8 
-amyloid precursor protein, APP : £frx£AP 

6 ©y y A lea D h7>XyxZ>y^ ( t ransgen 

ic) BftoffaKBrrftfe©^ ^of-c. ft*es& 

[0 0 0 2] 

[S£*coSffi] *fi©»*X*oa!BfcJ;D, *MWtB 

fefelt (DNA) SEOttrt^ffiA"r*3&iBft$-&'5C: 

W>*«JMB8IK) SffSdt^**J:5tea:t>«:(Gor 
don J. et al., Proc. Natl. Acad. Sci., USA, vol.7 
7, p. 7380-7384, 1980 ; Jaenisch R. et al., Cell, vo 
1.32, p. 209-216, 1983) . £©Ktt* &WL (SH) \Z 

(Gordon J. and Ruddle F. , Science, vol. 214, p. 1244 
-1246, 1981) . »D&*n&fl*ttDNAtt, h7>Xy 
-> (transgene) <hDftftU -fStmz^U^-^-t 
cDNA§©|fflfef^6W. ^*ttDNA©58 

tt, K<oiieB»«iasT i b»a i r*«^3j«**. fto 
t, ^(DS&mvmm, ^*ttDNAfcj;D3-Fansa 
a*t^g$n. »te-e©ae^«:iti:oTBB&*fB 

**^#B»aa©ii«BBa*, wffittcogwaa©^ 
F-rsfie^oiSftirB^nTv^^n^E-^-^x 

>A>-9— »a»«Ott*i:LTr4, 7> 
^ir>XS (Katsuki M. et al., Science, vol.241, 
p. 593-595, 1988) 
[0 0 0 3] Hff*W*ttDNAT?WHKl(ian&, 

ZLft&?\Z£><'Znx&*)* #ICPalmiter R.D. and Br 
inster R.L. (Annu. Rev. Genet., vol.20, p. 465-499, 
1986) ^ Gordon J.I. (Int. Rev. of Cytobiol., vo 
1.115, p. 171-229, 1989) «©»RKff U<»^&*IT 

:<Dh7>X^z-y^Bfttt, 1) 
Oite^SaoiD vivo"CO^«f, 2) Sfe^jfcHS;*: 
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3 

AT^fe mm. mW& Aifc (Gordon et al., 1980) 
[0 0 04] DNAtSAShfcKtt^^^ 

3^25^ PCRj^1Hf>^nyhJ»T?jWrSn* 
'*>LJl©*Da**«B$nft:6, -Oil 

[0 0 0 5] T;w^;wv-^»ct^ -rt?»«icje^ 

(Terry R.D. and Katsman R, Ann. Neurol, vol.14, 20 
p. 496-506, 1983) . T^IVA-f T-Sft#Hfctt, 7 
;>WW V-^##©#fflg3IIISfl: [neurof ibri 1 lay 

tangles (NFT) > paired helical filaments (PHF) :&> 
&Z.tl&FHF tW&] , %AM (neuritic plaque * 
tc\t senile plaaue) RZfB7^ti-i H (amyloid) <D 

-ft*3BettlBJi!lff75D-r H7>**A^- (amyloi 
d angiopathy) TAPPOl£fa«)J!»flSft&!:i 

Y^y— ^3716 (amyloid plaque core protein ; A 
PCP) »*v»tt, 75D-f FnraS (3 -amyloid cor 
e protein) («B, JKDstfU^^m . 

fc»/3/A4aai:**sn«. znz&/A4 

8&tP*^) Sff^lRStt^Wrst^^Sft (Yank 
ner B.A. et al., Science, vol.245, p. 417-420, 198 
9) APP3^6i5/A4«ejO«ftM*tU tt» 

T ®»W««7 JVy A-f ^~^<7>^g«^©gfc* 
HW&7^D-^i:#A6TV>S. b*>U 

6, ^n*T7JP!yA>fT--Sio^7 f ;vt&sft»*sj5i 4» 

SWi:APPSef^Mtrch7>Xyx-^^ 

»Wfc«etK rcoAPP^h^>^^x->y^i!iTOW 
T&fj?g§t3i*\ 73n^Htt*£§i*jB£L&*t*, 
*»Bte7;vryA-fT-#ifc:«fc»*, mutm^ 

A-f v-m^rMfi-Q* £ Rltttt*** § . 
[0 0 0 6] ftilL thOAPPcDNAOifiM^ 



#^¥7-13 2 03 3 

O^OW«S^Sffi*^Tf««*nfc (Kawabata S. et 
al., Nature, vol.345, p. 476-478, 1991 ; Quon D. et 
al., Nature, vol.352, p. 239-241, 1991 ; Wirak D.0. 
et al., Science, vol.253, p. 323-325, 1991) „ Lit* 

U Kawabata 6©«»tt> t<0'&. 

HXfctt&lHlSnfc (Nature, vol.356, p.265,1992) . 

3Efc* Wi rakeoi&t), 

5?— ^fc.fcSfeOTfli^t^iuliT** (Science, 
28, Feb., 1992) . »M 1 tHBT?feVKo*©7^>A 

*0;tfcfWO9 3/1 4 2 0 (K WO 9 3/0 
2189, WO 92/1306 9, WO 92/0618 
7, WO 91/19810, EP4517 0 0 RtfWO 
8'9/0 6 6 8 9tl/TSi$nW^ v^n^Jft 

9 mmxw \z a p p snfc<hv^& m&a<j&: 

K«l>fcV>. ££oT, Stoats, teo£0.hLfc 

7;py A-f v-jb^e nr^fc^ tmt> 

vZmmu. 7^A>fTH8fcff5«-*ft««tBHH 

&h^>xyxny^ft(jMi, 7JV^A-f7-*©»* 

T-#f«je©|Bjt, SSWl, 7;V^A-f7-*«jifc 
"5 #a«JS3€**Hjl:1:-5 J; 5 & 7^y A-f v-*H& 

[0 0 0 7] ftMcfcifi^fcckSfc, 7;WWT-3Si 
B«lxfc»JI¥«k *a*W*fta:UTtt, PHF©» 
rtatfH75D^H©tt»©2jft*«*S. PHFH7JV 

#S©F^lCl,^n^75D^Hit», gffl. %AMRZf 
JHJh«HHlCt>a»"r«75a>f Ftt»tt^ 7;kVA-f 

tD^>jB£«SS«IK (7>yA^v~^fc?g££itT 
v>S) T^HStlS, *A*73d>f Fft**r**K 
«#»fc»«3i'U &4.2kDC>3 9~4 2 
fl©75yil*>6«Si3/A45e*6*5-Ct)&*WW 
bfc (Gleaner G. and Wong C.W., BBRC, vol.120, p.l 
131-1135, 1984) . ZL(D7^/WtS&i\tSt&^n (Glen 
ner G. and Wong C.W., 1984 ; Masters C.R. et al., P 
roc. Natl. Acad. Sci., USA, vol.82, p. 4245-4249, 1 

985) , *Q7$;mmmtz.nm-en&'2tixK&m 

[0 0 0 8] iS^, thMWcDNA7^^7 l J 

- j: d i3/A 4 Ha*#tttt*tt:*£jMM xowb 
mmm sa-HncDNAww^n, ^©dn 

AEWW«f^6> 6 9 5fl©7^y»J:Dj«S (CCDS 
S*A6 9 5i:Vi5) j3/A4^6f^ 75/^ 

E^J5 9 7 - 6 9 5©tta^fflSfSCfc3j«t>^ofc 
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( 

5 

(Kang J. et al., Nature, vol.325, p. 733-736, 198 

7) . Jgfc* A 6 9 SBWSCfc, feot^WX© 
A P P c DN A CA751, A770) **»ft*tl& (Kitaguc 
hi et al., Nature, vol.331, p. 530-532, 1988) a £© 
A 7 5 1IB«A6 9 5 ICS 6ffl#©73 y B**ft-£S 
nfct>©T> £©#8;&-f M*. ^-7775U 

- (Kunit2 family) ©-feU >^Pf7- tf-f >fc tf^ 

— (serine protease inhibitor) (^TKP I <LP¥ 
-50 «C#»fcBVifflHttS*T (Kitaguchi et al., 19 
88) . — A7 7 O^ate, A7 5 1 CO 5 7fl©-f> . 
f-hOt<^f:MRC OX-2fitRfc«Btt©KH 

1 9fl»©73y»3WfAStl&*>fyTr**. cms 
A7 5K A7 7 0H *#B»lC*<*aUTl>S. 

ft, £©3#», ft-comfe? (app) *>57;w- 

^"x>r ^T^f^-i (alternative splicing) lc<fc 

oTtCS^t^Sntfe!) (Kitaguchi et al.,198 
8;Ponte P. et al., Nature, vol.331, p.525-527, 19 
88; Tanz R. et al., Nature, vol.331, p. 528-530, 198 

8) , V^tlfcC***^9 9#B©WJC15/A4ge 
aS^SWrsca: (2 87a;iMfiiW:, 11- ; 

[0 0 0 9] 7^!V/WV-*!ft«IHlc*»SAPP© 

Sfcfc£*TS£i3Wlfo&>-3£ (Wong CI. et al., Proc. 
Natl. Acad. Sci., USA, vol.82, p.8729-8732, 1985 ; 
Al 1 sop D. et ah, Neurosci. Letter, vol.68, p. 252- 
256, 1986; Shoji M. et al., Brain Res., vol.512, 
p. 164-168, 1990a; Shoji M. et al., Am. J. Patho ; 
1., vol.137, p. 1027-1032, 1990b; Shoji M. etal., B 
rain Res., vol.530, p. 113-116, 1990c) . foT, 7 

cne©ttftsfflviT> app^iw 

rtT»M»S;Stt&*&, APP^^©«W^®ga© 

[ooio] APPtt^B»fcjc«ic»a'r5seT? 

(V^XtkMIl 75/&l/^Jl/T97*©-& - 
)Wi6n*) ttifimftS (cell-cell adhesi 

on) *MjB»ft«fcaBaftsys»fci/Ti^'b©ta 

SStt&fl* (Shivers B.D. et al., EMB0. J., vol.7, 
p. 1365-1370, 1988) , lE91t9M\tmi£^mX «> 

tsWRStt, &@£ttT^£ (Yankner B.A. et al., 1 
989) o C©§M**THU **H*i»BSttiLT» 

<«#WU 0/A4^a©2 5-3 5#@©75yg6lC < 



) »B¥7— 1 3 2 0 3 3 

^^^t^^nfe (Yankner B.A etal., 1989) . Z. 

nfciiitUT»Wc«vi©ii, j3/A4aes*jH&K* 

&tt«JBfiA.aA-r*£, £©«***io vivo (c£^T 

(tau) aa©t«3&tHwsnfc^Tf*s aowaii 

N.W. et al., Proc. Natl. Acad. Sci., USA, vol.88, 
p. 7247-7251, 1991) . ft^T. &/A4m&WmtP 

hf £&<Dm*mmmmi*ntco mz, %^tm&x 

r HU APP©C**«©«IBrtaffiH:; ^nHW- 

IIfc«fcDiMMfc;3ft (Gandy S. et al.,Proc. Natl. A 
cad. Sci., USA, vol.85, p. 6218-6221, 1988) , £ 
fc, iffl©KSTtr#ft-r^±SGTPJg'&gaT^^G0 
fcAPPrt*ffiEflUflt"<5iV>5*ft (Nishimoto I et al., 
Nature, vol.362, p. 75-78, 1993) fc&D* APP# 

[ooii] Appae^nth©^ %2 

0mi&\Zl&E$-Z>Z.t1fiia*>ftXteZ (Goldgaber D. e 

> t al., Science, vol.235, p. 877-880, 1987) . ifi*^ 
S»tt7;l'yA-f Si (familial Alzheimer's dise 
ase)©-5^ smm&m (5fiffi¥iM*6 5»KT©fc 
©) St*fc*t>T, APP07^y$#f 6 4 2 (Kang 
J. et al., 1987©EWfc*^< ; HT, APP^lS 
&3*J> 75/KEMOTang J. et al., 1987fc£t*V>T 
SElt^S) (CVa l^fc I 1 e^©aj8JM#«fl 
^tlfc (Goate A. et al. , Nature, vol.349, p. 704-7 
06, 1991 ; NaruseS. et al., Lancet, vol.337, p. 978- 
979* 1991; Yoshioka K. et al., BBRC,vol.l78, p. 114 

' 1- 1146, 1991; Hardy J. et al., Lancet, vol.337, 
p. 1342-1343, 1991) . JSC HE73 y«»ffifcP h 
e, Glyt^SflS© 73 /B^©£««»**58Ji,3ft 
(Murrell J. et al., Science, vol.254, p. 97-99, 19 
91 ; Char tier-Bar 1 in M-C et al., Nature, vol.353, 

. p. 844-846, 1991) , **tt7;^/W^-tt©Bffifc 
£ ©Val ©«**«»B&a*lfc*fc LT ^ S 6 *l 
TV>*. ^*^>yH (Dutch-type) ©®£ttffiStB 

jhfc#37sn-f Ftt*©*&. a/A4«a©rtas, 

IP^APP©75y®S-^6 1 8tCG 1 ujfc&G 1 rf\ 
' ©SMSjEBW^SflS (Levy E. et al., Science, vo 
1.248, p. 1124-1126, 1990) ..JgKldU j3/A4^a© 
N*ffifl!©2<g©73y&©&3 (75y^#^5 9 5 
©Ly s^tA s n*\, Rtf73yB*^5 9 6©Me t 
Reu^ffi **X^x— 7 ? >©«»tt7^A^'7 
-<!tll5i"r^2:t3WiiBSn(M«llan M. et al., Nat 
ure Genet, vol.1, p. 345-347, 1992), £©^-<f:/«X 

> T, /J/A4«e©»K«l:D^©J:3fc:»«aiB3We 
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7 

&LT^<0ftt^o*tl~X&\Z^TUtt^®-f3i 

[0 0 1 2] *t>HMfcfcoTV>*©MU Wfr&L 
7SD>f Htt*#££sfc»fcfck app©£©J:5& 

5. APPcDNA^AUcthMMI 
(embryonic kidney) MBA 2 9 3 ft** 6. ^jg^UC* 
«>H9 kDfctttHU *©N*Si075yKEM*»: 
SLfciSg^, fl/A4aa«»©N*i«*61 6#B© 
L y s P P«$nt^§ ^ (Esch 
F.S. et al., Science, vol.248, p. 1122-1124, 199 
0) o U^U H£L>Ttt»f Stett, AP 

pbs/a4 aa$#©N**s t c^ST^Bfrsns* 
*T?tt5F»tt©5/A4aatt*dEsnr*3a:K £© 

©£^5, APP©^Dl2y^>jf»Ctt, 1) APP$ 

i3/A4se«»a>i s»B®7$;wnmto*iHFm 

1 0 0 kDa±©»»tt*S*# (secretedderivative) 
(secretary pathway) 2) j3/A4ga©6B# 

£*fi©*?£t*c*«ffl©«* ©^:/f- H £ 
£J5£T5. ^t»^^x> V7-t;« 
(endosomal/lysosonial pathway) <D2~Dti(*&% tMX 
t>tlX^Z> (Golde T.E. et ah Science, vol. 235, p. 
728-730, 1992) . 

loonier, ±mmm^7)iy^^-mm. 

*7>ym, &tfX£x-x>^©APP&£^_h©3 
^fcv>#, un6APP7tD^APPO^Pt^> 
tt, :tlf> AP P7tD^I^m h7>Xi?x 
[0 0 14] 

b± 5 trsMffl #WBtt, app©§ 
atcm-asmM* bl<i*. app6«»(oapp 

©y n-fe y ^>^(cii-r^»^ffi^»^ fc r^fe^^« 
•rsfc©Tr**. je is/A4ae©-& 

J«fcit»£H±T*&»©3I»J©in vivoX^U-=> 
y**«0W-*fc©*r?**. 

[0015] 

[■■*#*-r*fca©*R] T^y/wv-*»cwa 

bfcA P P £n- FT£DN AKfrfc^S^SlX 
ttv9x©i«lBJBE©l(«lcB«ftAU *^TC© 



(5) !Hil¥7-1 32 0 3 3 

5 

tt, 7J^/WV— «icB8aT5APPaeSiB»JKa 

"rst*A6*is. aA^nfcDNAtc^, h^>x^ 
y ^ ©ims jin-cai* ^©«t@ »© 

*. e/A4«ettAPP©c5icSBiii«a^&*jaE*n 
^©t, App©c*««««©*©*a»att, 0/ 
A4ae©jg«sfiBiu -£©*£&£ lt, *$#©«* 

©MAtf *AK©»«***»* & 6 n*. 
[0 0 16] #5B9I©a»fe/3tf4. ]B/A4SeS-&0 
J0 APP©C*^ffi||^«(<£^^^:^D^-^-©^Iffl!© 

■fr^Cts&J^Sja-CfcS. ^bT> *©«* 7^ 
A-fv-*M»*©*JBK:W*73n-f H©tt». &® 

"ft#">aa©ffla» ^u7Ibi&©jmk «w#aifc*W' 

*#8flHKfc Hfcte, »«WSB»fcfT»©ffr#3l 

frfi^^nsAT**. fifittCAPPmRNA 

c:©*aicJ:oT3l*iB^*n*jtt^**, *58 

$©ms&£&, fl/A4aa©4"T?»iKiiBraf75/ 

a? B©««S|*t)7^PyS3-r ? 'rSDNABMSWJ" 

£D> APP©x>F*/-v;i//uyvr-v;MK»K^ 
»S7 r n-fey»4ffc*fl:S*fcU :/n^7— K©8 

©»** «rtT©*a©7sn>f F©«[)Wi*n«. 

for, *^B>gT^^n/ch^>x> ? x-y^ft^ 
ra, APPaat^n5 L 7-ifi:©«afpffl, &z>^ 
\t. rt«ttAPPt»A*nfc^*ttaaHife©.«sff 

[0017] *»w©Bw«, ^/A4aatcffl^-r^> 

APP0C*S«« Rt«-©7^nyft»tt«B^ 

«©a«at:atArc«a*i/»*&»»c'eaaDNAE 

3rl v ^MDNA^tnh7>x^^^ 
»*£&«T£££T&D, #BW©WBttiLTMU 

«WfR"tf7;k>;WV-*H&«3R©in vivo X^U-- 
>y©fc«6fcffl^S21i:3&ST?€rSCt-e*S. *5g^© 

49 #«£LT«. ei©h^>X^x-y^»«*tAPP© 

«aft^^aa©ma. ^i^aus©**. 
#iRiMa5E«©-a©7;P!yA-f ^-*»#©ffitt§* 
■rfc», c:n*T»6nrviSAPPae?»Ah7> 

x y x - v 2 »> x ir ft^Cv <t 0 7;v V)\<i V-JR (Cxfi 
[0018] 

. [^SS^J] *IC»«TSI618««, DNAEflL BS^ 
(fusion) h^>X>?x-^^V^A^^a:© 

50 & O \Zft%fr*t&^±\Zffl7f;L. mm~?Z>Zit&B&)£ 
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(6) 

9 

£*>©T?tt&V>. 

[0 0 19] xt&u 

PJ3A/NORJ3, pj3A/FADj3, P/3A/D0, 
P0A/ANOR j3&tfp£ A/NL^OilY^X? 

t h A P P c DNA^S/^tM^f H (75 JM 

#^i#a^si7#B) t3/A4aafc*sr*A 

PP©C*«ffl (7^y|6#*5 9 7#B^66 9 5# JO 
a) <h©&£fie^ (^nSNORj5tff^) £Horton 

R.M. et al (Gene, vol. 77, p. 61-68, 1989) ©2rftfc 
HV^*bfc. 5fcT> t hffl* p o 1 y (A) RNA (# 
6516-1 ; CI on techft) £*t»£U RT-PCR&tC£ 
OtMcDNA^^'J-^bL JB^fc^ 
-fT- (primer) \t. UA^X^T-BAPP-G 

(E?J#^7) , t>X/7^T-BAPP-7 OEM- 
S^8) , ir>X7 p ^-TV-BAPP-l 0 (gg^JS^ 

9) , »JA-X^7^fV-BAPP-12 (EW#-^ 

10) ^n^>^m^\zm^t)^:xm^ct\z^ 20 

D, NOR0££/$bfc„ ^jSStl&NORfltt, 2% 

7ifn-xy;vjc±-5«a*»T?»HU, *«ib&. - 

ONORflU XbalSftg. p'GEM3Z(-) (Pr 
omegatt) © X b a I «ft"v»A U £CDi&a^#;L:/^ 
(pGBM3Z/N0Rb) £**8rtlCTJ»iB;£ii\ V"r 
^•^r^ffiift±ffi (dideoxy chain- termination) (Sange 
r et al., Proc. Natl. Acad. ScL , USA, vol.74, p. 5 
463-5468, 1977) \Z&Z>i/-t?X>z/>?f%m** NO 

[0 0 2 0] Dj3 (BB^IS^l tmm^3<D^LTc 30 

h<D) RZfFADfi <e^*^i£E#j*#4©»&b 
fcfe©) au **»fcNORStHi:#BB"C*a^ d 

J3ttAPP73/B**l6 18CGlu^f,Gi n^O 

*as»^>*7>ya©j»ettHffljii75n>f H7>* 

T?, FADj3f4APP75yH#*6 4 2IC* 
vVtVa 1 *>& I 1 e^©^S£&Oit&tt7;l^A-f 
T-#|fc&**ft&'r3. Dj3RrfFADj8tt, ^ 

OAPP c DNA (Kang J. et al., 1987) 3 ' M<D# 

n-h + ««$?j3 0bp^Ay-ev^o cneti, wet 

MHcDNA7^^U-SSK:Ho r t onf>(DJS 49 
PCRj*TB»©E?fl£»Bb&. 
BAPP-10* BAPP-6, BAPP-7CO 
'JA-X^7<7-BAPP-8 <K#I«*»1 

1) , ±>X^y^( 7-BAPP- 2 (E^J#^tl 

2) , MlfUA-X^-fT-BAPP-l 5 (gffl 
##13) Sffl^fc. BAPP-1 
0, BAPP-6, BAPP-7©ft 'JA-X/7 
-fY-BAPP-3 <Bffl#m4) , ±>7>77-(*? 
-BAPP-9 (EJUW15) ^BAPP-15 



#B¥7-1 3 2 033 

10 

[0 0 2 1] A NO R # <EW#95©*WH©N* 

ICMe taWJ&Lfc'b©) fck 17fl©7S/K^6fi£ 

JSiBCfcjre**. ANORJJttt^X^V-B 
APP-13 (E^JS^l 6) 43j:tfBAPP- 1 2£ 
fflK pGEM3 Z/NORBfcflUPCRSfrK -f 
>iJ—h *«an&BffrttpGEM3Z 

K't©B5l©jEL*ft«BLfc. NLj3 <E?»J#*f6 
©^?H©N<ilCMe tjWsttnbfcfc©) teANOR 
j3£H», t>X^7^BAPP-14 (E3*J#^ 
17) S,ttfBAPP-12*ffiK p GEM 3 Z/N 
O R J3 L P C R fcff v W >U— h & «■ 5 itfc. 
«1i*n&IRfrttDGEM3Zfc^D-r:>ysn, 5/ 
-^X>v>^ffV\ *©E*J©iEbS««eL&. 

nl ettx9x-7 s >ffl©»fitt7;P!yA>f 

JST^fc©?, APP©75>B#Jf5 9 5©Ly sjW 
Asn\ &tf7^/&#*l5 9 6<DMe t**Leu^ 

[0022] -hEwwaepsras^iisfc*© 

^*-£«T©±5tCfftSb&^ -7hU^-^7^ 

>A >it- £*TT **?Lftft58S^ p C A G G s 
(Niwa H. et al., Gene, vol.108, p. 193-200, 1991) 
J;D2.3 k bHrtf-£S a 1 I/P s t I»fcfc<fcD9J 
DBJU £ft££m— x>^#^— pBluescript (St 
ratagenett)© Sall/PstI SBtt^ifAU p B 
s CAG-2^^ISLfc (ID, ^02.3 
kbl»fr©*fctt> ±Ex>A>U'-/7 r n^^-©ft 
^*^-^^Dlf>afiT©-« (£S2^>hn 
X S3x^y>, 3' «*n-H««3&^*«) ^ 
*nTV>5. »#, cDNA^JBSSlirfc^BWate 
T-tt, *3X^V>©EcoRiaWSrK»XSn*. Z 
OvBs CAG-2©Ec o R I 
NORj3, FAD jS, Dj3* ANOR3, RZSNL&O) 
&aDNA(rfi-«fAU h7>X^xXy^V^ 
Sffl^XS FP0A/NOR0. PJ3A/FAD3, 
pj3A/Dj3* pj3A/ANOR0, &tfp£A/NL 
0£«tigbfc (B2) . T5rXllBB«K^«>DNA* 
AKHU £ftSil£*l«#J:!>Sa 1 I/BamHIl 

[0 0 2 3] j& £©»»|C»4> DNA$«fcbfcO> 
O^^ffcD, DNAKfr*Wr5«©S(MP*tffteton 
C:<OfcJ6tC^ Maniatis T. et al (Molecular CI 
oning, A. Laboratory Manual, 1982) ©&ipWDNA 

H3a©DNAE?9tt, 5/-^x>i/>yic±D«B$n 

[00 24] 3tJS#J 2 1 JBB»K©lsIKRtf -en^© 
DNAagA 
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(7) 



7-132033 



11 



12 



IfflUBJHEtt. Hfc8£XHbTSofcB6C3F 1JB 

ttHHlC#«E-r«9PB«B (cumulus cell)«£|»£ 
U »3fc»#gk DNAffiA*T-Rf, 3 7<C, 5% 
COa^ftftfin^fiUJaft*. »*L<tt, 3 0mm 
l/^rUtnyMf^^va (bacteriological di 
sh ) (No. 333656, Nunc^fc) _h. Ml 6Jg«ffi (Whit tin 
ghaut D.G., J. Reprod. Fert., vol.4, p. 7-21, 1971) 10 
50/il drop 017 74 >?S7?Mt>nS) 

[0 0 2 5] ^fcNORflJSS^*- (pflA 

/NOR 13) 3&^"&»6n5DNA©WAfcO^TBIBJC 
*RTS P 0 A/NOR 0 Hft<Dtt4>lt$lftaH*fc: 
fcafflT?S*;#Sn?**. Pi3 A/NOR 

£\ ^fbX^S^^A (ethidium bromide) 

I fcBamHljWfll*&n;fc) , M< 0 . 8%7#n- 



^a^JBliffliflDaEAfcr^y hSffiVi, lMJBJflEifrR^ 
SBI&aA£tX£ (Hogan B. etal., Manipulating the M 
ouse Embryo, 1986). h5>X^— >£*M8 1 0 jx 1 
.©DNASS 092 0 0 03fc!^h7>X^>^ 

sn*) u «t«*A.j:©DNAftftA-r*- a 

aajSDayl (^i^BBfcDaylfcfte-r*) 

aw\ *^x* mvM<DW>7uy hmmzazn 

(founder) te> ffitf)# h 7>X5>x=y4rT>>X££ 

[0 0 2 6) -a©«tbt» jSA-NOR 

J3 N5>>X>?->£ V^Xl«fifflfifcaALTfSS 

«3n&v<>xE0«* ftAsnfcEo»«i«©*#J6 

[0 0 2 7] 

»i] 



4**ite«f*flF«>a/ 



0A-NOR0 120/560 

[0028] ^i\z^znz>£o\z, ±^ntci2om 

o&. 2m6©V>X*B»L&JIS*> IK (0 3 0 
4) 0 5BBT?*©«*&IB#3!f«fiTb, % 

^ ie (1102) tt*aes»bxv>&. m<Db?y 
xi?x.-y#mm$, ±aio-3oaa*T7tt, ie^ 

yK ^XX*>7Dy Mc£DX^U-X> 
^fcfffcK »S<03l^5*Jtt (0 2 0 2, 0 3 0 4, 
1 0 0 2, 1 1 0 2, 1301) o «T© 

flWrtt* 3i\zz.<D5%M\z®r?z>%<D-?&z>o 

[0 0 2 9] h^>X^->fefcC9mRNA 

K5>X>>— >fc*©rnRNA38fitt, 0 3 04, 1 1 
0 2^&^tf£A~NORj3 h^>X>>xXy # V>X 



2 1) 35 (29) 

fRNA$ 1 . 1 %7#D~X/ 1 . 1 MWA7iI/Tt 

ny^«»»«iK:ftrb, *v>x, -y-iuywy^frz- 

-f-tf— >3>^ [5XSSC (1XSSC=0.15M 
NaCi, 1 5mM Na-citrate, pH7.4K 5 0% 
^A7^ H, 5mM EDTA, 5mg/ml£>£tt 
IJ-^rDNA, 5X'DcnhardtKJK**«tf] <Z)*X, 4 
2t}(CT2&tF8HTo£o ^>^A(C7 p ^-f a> 

tflsfcc DNA^/d-^ (NORSK*) SlttEtt** 
Ctl^/WyU^i?— >3>^(CJD^, A-f:/ 
U^*-: >a>*frofc. E*tt4 2TCfcT18ttM 
fTofco 0. 1XSSC/0. 1%SDS*> 5 

6t:, 2 0#IBffo& o 7^;^-li-8 0'CKT, 2 
4-7 2^§Uc (*«^U-> + 3^>XAR 

jfcttB5BS©M^0 3 0 4, 1 1 0 2, 
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13 

£<> BTCfcU 0 3 0 (**&&© A 6 9 BmRNA 

(^3.4kb)©SfcJt^ -1 0ffitfBK^h7>X5; 
->S*nRNA©5EH (-Ikb) 1102« 
*n£Hx<*£:, *>*ftV>. # h?>Xi>xXs^fttt 

^Ct\Z, h7>Xyx-'^7^TH A6 9 5m 
RNA**iMnl/-0>£ ttflAfck 110 2RZS0 3 0 4 
©]fftf>:/Jl'£#JR) A 6 9 5mRNA©ffitCA 

7 5 1 (-3. 8 kb), RtfA7 7 0 (-3. 8 5 kb) 
mRNAfefflllTVi^W^ (0Sj*.«, 1102 
Rtf 0 3 0 4CDH*>^ft#W) o ^^<, **tt 
©NOR|3.©5KH5KS©IS** rt££©APPmRNA 

[0 0 3 0]3OS«4 SxX^X/DyHWr 
J3A-NOR0 h7>X^x-y#»ttRtf#h5>X 

^x^y^ftft (3>hn-;i/) ©-?»y-xflgf*i©APP 

fc. Hfi*^*^ Shivers B. D. (1988) ©;£ 
MTfcl)^lt3/4^^iSLL 5 0 
Mgtt©D->>0l/£l 0/1 6%Tris-Tricine SDSy^l/ 
fcT*a*»fc*fL> -f^tf^A-P^ (Immo 
bila-P membrane) ^XU9 ha^D y-f-f >^ (elect 
roblotting) Ic* De^Sit-fc. ^DyhSttAPP 
'«ftW6 1C [AP P©C*jg«^^ F (6 6 0fg 
j&»S6 9 5#B) \Z$$?Z>OV¥iri# ; Shoji M. et a 
1- • 1990c] (l/500#«O ECL (Amers 

ham© 5/XxAfc<fcS*RIftfc«t-5«ffi>'X'rA : £ffl 
K APPSB©tttBfctt#&. 
[0 0 3 1] ^xX^>^ny h«Hr©— «&H4IC^ 

^h^>Xvx--/^li^©igm^^nTV^o IP 
^n^Tag^nt^^MiAPP isofonn© 
¥#»lMXfcft3-rstti 2 o - k bffitt©^<:3# 

SIC ^B5S«3l*fch?>X5>->**©£B (1 
1.4kD) ^3>hn-j^>^tit^BSK«iBi 

bT^s. mz* n^sm (5-6«) 0202, 

1 0 0 2, 1 3 0 1 h7>Xyx-7^1W>^H: 
I^W. U*>L&**&* ^©^ttTti, &/A4m& 
JCffiS-rs-4. 2 kD©A>HI*»ffl^nT* £©s 

att«^fch7>x^xr:y^»«iHTttfpenTv^ 

[0 0 3 2]5H6«5 ft#*ffl^&V>^H©fta« 

h7vxy-«s« mm\"*)wmmizmm 



(8) 4#H¥7- 1 3 2 0 3 3 

-y^»*^6»&B*^tr#aB»fc:»U Kapp 

^Xte, j8A-NORfl£*r*3*Jtt©h5>X^x 
~yy*T#X* ^F7>X^x-^^7^XT35 

aJBS&ttfflU 4%A7«A7iI/ftF (PBS#* 

»©«Wrfeff«L&. «M-ttKyi57-f fcKS 
Iff ii\ 0. 5%ia3-y®iCT3 0»^a^> iEmiiJ^ifil 
«fT?^ny*>^*ff^ aSfc^SnfcSMt: (1/ 
500) tKjSSttfc. Rf&U. mU, 3KrBfTfcK * 

•tfjg'oft (avidin-biotin peroxidase complex : ABC) 

tR&zitit. cn^0TOi mmm (abc+7 

h; Burlingame, DSA)©*«"rs^t6T?ff 

&r>fco ^— **5/y— 3,3' -diamino benzidin 
e (DAK/NiChfcTSBfe RlfcfcStt*. «M"©a»fi 

SfBSH-SMfc, «frtt=^x;V (Nissul) ftfifcftS 

[0 0 3 3] /3A-NOR/5-0 3 04«JB©h7>X 
yx-y^a&IW«h7>Xyxz>^lW 

suttsfi© c a 3 mm&**b£ Ltzmmm&mm-c<DW 

&©£fe BMW«*b^. H5Kl*©^H&S-r. 0A 
-NORfl-0 3 04»«5©h^>X^x-s;^»«JH 

#©-OW6 lCT&m^£<h#b5>Xvx~y^» 

fc 0 l^i;j;5am^«> «B©|&# [W63N;APP 
©N**«©^^1« (18#@^£3 8#@) tcM& 
: Shoji H. et ah, 1990c] ^^Tt>^6tl 
fc 0 mS\Z*<D^m$:7KT* 
40 [0 0 3 4] J3 A-NORJ3-0 3 0 4»«©h^>X 

frt*yU7«B (astrocyte) ft»»»K:»fi-r-&tft 
GFAP (glial fibrillary acidic protein) 

Xvx-vy^ijjigjlCit^ *JB&»> ««, MHKJSffi 
fc*W&yU7«IJB©itJD&Bae)fc, m7\zt<D^M^ 
m: 'yUT«B©«W4, 7;l/^/Wv-^»cffi||-r 
^t^tl (Beach T. G. et al., Glia, vol. 2, p. 420-43 
6, 1989), *3*6<H5^6*»$n55K. #»JB 
5ff ©^EM^> ^ r J7ifflJ^^o^^Sfe^^Tii5SLfc^ 
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(9) 



»B¥7-1 3 2 0 3 3 



15 

#*_£tl£„ /3A-NOR0-O 3 0 4«iK©h7>X 

-2 8 (lhara Y. ei a!., Nature, vol.304, p. 727-73 
0, 1983) T$Jfr££jE&£i*££, h7>X?xZy* 

#>Sftfc [H8(A)] . c:©J:53iBttK>S«#h9> 

xi?x-y^»«HT?jas»6na^ [H8(b>] . 

[0 0 3 5] h7>X^xZ'^Y^X^#?g$i 
9 fc^f. H9O(A)«j3A-NORfl-0 3 04 h7 
>X?x-y^7M &tf#h^>Xi?x 
~>y^V£X ©±*9*T?*D, (B)»i3 

A-NOR0-O 3 04 h7>Xyx^»^^X0^ 

[0 0 3 6] 

[^WO^mi *^h7>XxxZ7^7WH 

ttttilBftttK BPft*«woh^>x^xr:y^»«nrft 



16 



[0 0 3 7] 

E^0#^ : 1 
m\<D&2 : 5 1 



E?B©a!H : cDNA to mRNA 

: t h (homo sapiense) 



S»9 

ATG CTG CCC GGT TTG GCA CTG CTC CTG CTG GCC GCC TGG ACG GCT CGG 
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 



10 



15 



30 : t h (homo sapiense) 



1 

GCG 
. Ala 

[0038] ssmm: 2 

mW<D&2 : 2 9 7 
&¥\omM : cDNA to mRNA 

m\ 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

1 5 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 
Gly Leu Met Val Gly Gly Val Val He Ala Thr Val lie Val He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 



48 



51 



48 



96 



144 



192 



240 
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(10) #H¥7-1 3 2 0 3 3 

17 18 
ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0039] mmmn: 3 *mm 

mm<£>&2 : 2 9 7 : t h (homo sapiense) 



MFKDMM : cDNA to mRNA * 

mm 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA CAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 96 
Leu Val Phe Phe Ala Gin Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 144 
Gly Leu Met Val Gly Gly Val Val lie Ala Thr Val He Val He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 192 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 240 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 

ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 
) 85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0040] m#mn 4 mm 

g&ajOgS : 2 9 7 : fc b (homo sapiense) 



foFkomm : cDNA to mRNA 40 

mm 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 96 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala lie He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC ATC ATC ACC 144 
Gly Leu Met Val Gly Gly Val Val He Ala Thr Val He lie He Thr 
35 40 45 
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(11) »»¥7-l 3 2 0 3 3 

19 20 
TTG GTG ATG CTG MG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 192 
Leu Val Met Leu Lys Lys Lys GId Tyr Thr Ser He His His Giy Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 240 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 

ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0041] mmm^: 5 *e® 

6E#lOg£ : 3 0 9 : b h (homo sapiense) 

m\om : mm smaim : 

BMO^M : cDNA to mRNA * 
EH 

GAA GTG AAG ATG GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT 48 
Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 

1 5 10 15 

CAT CAT CAA AAA TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA 96 
His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 

20 25 30 

GGT GCA ATC ATT GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG 144 
Gly Ala He lie Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 

35 40 45 

ATC GTC ATC ACC TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT 192 
He Val He Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He 

50 55 60 

CAT CAT GGT GTG GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC 240 
His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 
65 70 75 80 

CAC CTG TCC AAG ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG 288 
His Leu Ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys 

85 90 95 

TTC TTT GAG CAG ATG CAG AAC 309 
Phe Phe Glu Gin Met Gin Asn 
100 103 

[0 0 4 2] SH^J#^: 6 BM 

: 3 0 9 : b h (homo sapiense) 

mm<Dm : mm mm<otm : 



&m<Dmm : cDNA to mRNA 

GAA GTG AAT CTG GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT 48 
Glu Val Asn Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 

15 10 15 
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21 

CAT CAT CAA AAA TTG 
His His Gin Lys Leu 
20 

GGT GCA ATC ATT GGA 
Gly Ala He He Gly 

35 

ATC GTC ATC ACC TTG 
He Val He Thr Lea 

50 

CAT CAT GGT GTG GTG 
His His Gly Val Val 
65 

CAC CTG TCC AAG ATG 
His Leu Ser Lys Met 
85 

TTC TTT GAG CAG ATG 
Phe Ptae Glu Gin Met 
100 

[0043] m#mn: i 

Um<D^ : 2 6 

sm<m : im 



GTG TTC HT 
Val Phe Phe 

CTC ATG GTG 
Leu Met Val 
40 

GTG ATG CTG 
Val Met Leu 

55 

GAG GTT GAC 
Glu Val Asp 
70 

CAG CAG AAC 
Gin Gin Asn 

CAG AAC 
Gin Asn 
103 



(12) 

GCA GAA GAT GTG GGT TCA AAC AAA 
Ala Glu Asp Val Gly Ser Asn Lys 
25 30 
GGC GGT GTT GTC ATA GCG ACA GTG 
Gly Gly Val Val He Ala Thr Val 
45 

AAG AAG AAA CAG TAC ACA TCC ATT 
Lys Lys Lys Gin Tyr Thr Ser He 
60 

GCC GCT GTC ACC CCA GAG GAG CGC 
Ala Ala Val Thr Pro Glu Glu Arg 
75 80 
GGC TAC GAA AAT CCA ACC TAC AAG 
Gly Tyr Glu Asn Pro Thr Tyr Lys 
90 95 



#gH¥7-1 3 2 03 3 



22 



96 



144 



192 



240 



288 



309 



EM 

TTCTGCATCC GCCCGAGCCG TCCAGG 
[0 0 4 4] BB#J#-*§: 8 
EW©fi3 : 2 9 



mm 

GCTCGGGCGG ATGCAGAATT CCGACATGA 
[0 0 4 5] E*MMJ: 9 
SE^JCDS^ : 2 5 



*fiS: &b 

20 

: &L 

e*l0»»: U/t-X^-f^-DNA. BAPP— 6fc*#tt 



26 



29 



★fiRifcb 



: ty^v^ V-DNAo BAPP-10«h££W 



fc. 



+40 



EM 

CTCTAGAGAT GCTGCCCGGT TTGGC 
[0 0 4 6] SH^J#^: 1 0 
BE^J£>g3 : 3 0 

mm : -*« 



GGCTCTAGAG CATGTTCTGC ATCTGCTCAA 



25 
#c* : 

EMO»«: UA-X^-f^-DNA. BAPP-12<h£tf 
»1t. 
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(13) 



!¥7- 1 3 2 0 3 3 



[0047] m&mn 
mtKDmz : 2 1 
bwos : mm 



23 

1 1 



GTCTTGTGCA AAGAACACCA A 
[0 04 8] BHJ»J#^: 1 2 
K^JCDSS : 2 1 
E8!©ai : 8St 



TTGGTGTTCT TTGCACAAGA T 
[0 0 4 9] 1 3 

EWDfiS : 2 4 

Bjqoa : mm 
mm : -#« 

GGATCCAACT TCAGAGGCTG CTGT 

[0050] mmmn: 1 4 

K*U0>M£ : 2 1 
Sffl<DM : 
St^ISc : -*« 

££l 

GGTGATGATG ATCACTGTCG C 
[0 0 5 1] E^I#^: 1 5 
mW<D&Z : 2 1 

e*ij<z>£! : mm. 
mm : 

e#i©»h : mvmm 
mm 

GCGACAGTGA TCATCATCAC C 
[0 0 5 2] EWS#: 1 6 
SB^I©»S : 3 8 

sa^j^si : mm 



*£3i : fcL 

ffi»Z>#&: UA-X^-f V-DNA. BAPP-8<h£#tt 
fc. 



21 



±>7,^y^( V-DNAo BAPP-2££tttt 



/Co 



21 

^ EHOtttK : U A-X^9-f T-DNA. BAPP-15££ft 



24 

: 

E5»J©»« : Uyt-X^^T-DNA. BAPP-3<h£tttt 
fc. 



21 



♦iB* : 

: 

tfcS : frb 



■fe^X^-f V-DNA. BAPP-9<h£tftt 



21 

Efll©»» : -fe>X:/7-f V-DNA. BAPP-13<h£#tt 



GGCTCTAGAG ATGGAAGTGA AGATGGATGC AGAATTCC 
[0 0 5 3] 1 7 EWfcffl : «8S 

E*J©«S : 3 8 50 $g<£?8c : -*« 
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|Jf 7-1 3 2 0 3 3 



25 



26 



It. 



: fcb * 

GGCTCTAGAG ATGGAAGTGA ATCTGGATGC AGAATTCC 



: ir>xy^-fv-DNAo BAPP— 14££#tt 



[HI] "iM b*UuV4)\,XX>/\>D— /-»7h'J 
^-^7^5 t >^n^E-^-&wr«^7X5 Hp B s 

^-*7^>:/n^-^-<hNORj3, Di3, FAD 
0, ANOR3RtfNLflt*e-&Lfc#ah7>X5? 

->**bbfcBn?»*. 
[H3] /3A — NORj9 h7>Xyi-7^"7^X (1 
1 0 2, 0 3 04) SWfh7>X>?xZy>VW 

[04] #A-NORjS b^>X^x-y£T^X&tf 

gtAPPK^W6 1 CT?&£«, 
[B5] (A)tt|5A-NORj8- 0 3 04 h7>X^x 

* ~y#mtom* ^bT(B)^b^>x^x-^^v^ 



38 

xK0»a««fc*»s-yx;u»sftsa*)bfc?JtT? 

[06] (A)li/3A-NORj3-0 3 04 h^^X^x 
JO ^■bT(B)(i*h^>'Xv J xr:^^v> 
XHte45»*tftAPPtri#W6 lCiC«t5ft«g«l« 

[07] (A)ttj3A-NORfl-0 304 h7>XS?x 
= y *U(B)tt#h7>X^x-y*V(r- 
XBfcfett -5 jRG F A Pttfrfc* SftaK«aft©Bf» 

[08] (A)«/3A-NORj9-0 3 04 h7>Xxx 

[09] (A)ti^3A-NORj3-0 3 04 h^>Xi^x 
-7^7^XW#h7>X^xZ^^V»)'X(DM^ 
Stt?*D, (B)ftj3A-NORj3-0 3 0 4>v>X>? 



San 



[01] 




[04] 

1 2 3 4 5 6 7 8 9 10 11 12 



-7 f v^-frfr'sTa*-*- 



KD m- 



xba( 

EcoRI 

EcoRf 



14 — I 

11.4 -H 



1 

2 
3 
4 
5 
6 
7 
3 
9 
1 0 
1 I 
1 2 



Y5>AVx=.yfi$WB (02 0 2) 
x.-y7$t>ys (03 0 5) 
Y<?>X*J^?9tom <04tf 1) 
Y*7 VAV s.-? *Wfr (08 0 4) 
\^>M^y9Wk (1 0 0 2) 
V>>**J*=.?9lfim (1 0 0 4) 
(1301) 
(1 3 0 3) 

f?^is 7 ?fl% (1 4 0 2) 
t^vxfxiiy^tttt (150 1) 
>*5>x = y (1 8 0 4) 
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(15) 



#H^7-1 3 2 0 3 3 




En :<M M Hu^^ ^xs.v^yf- 
SP tvyj-ju^^+K 



(A) 
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#H¥7-132 03 3 
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